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Habitat, Reproduction and Feeding Habit of Endangered Fish Koreocobitis naktongensis (Cobitidae) in
the Jaho Stream, Korea by Yang-Ki Hong, Hyun Yang' and In-Chul Bang* (Department of Marine Biotechnology,
Soonchunhyang University, Asan 336-745, Korea; !Institute of Biodiversity Research, Jeonju 561-211, Korea)

ABSTRACT

Habitat, reproduction and feeding habit of endangered fish Koreocobitis naktongensis

from Jaho stream, Gyeongsangbuk-do, Korea were investigated from March 2010 to June 2011. This
species inhabits at the upper and middle parts of stream, which were composed of cobbles and
pebbles bottom. The current velocities in these microhabitat were 5~ 10 cm/sec and depth were 50~
110 cm. The sex ratio of female to male was 1:0.92. It is presumed that the spawning season is from
May to June when water temperatures were 17 ~ 20°C. The average number of mature eggs in ovary
were about 22,643 (15,909 ~ 30,323), mean egg diameter was 0.87 £ 0.05 mm. K. naktongensis fed
mainly on Chironomidae (IR, 72.0%) and Ephydridae (26.9%}) of Diptera.
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TEE
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5 (2003), TEAEHITEL £(1993), 945
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Table 1. The environmental condition at the studied stations in the Jaho Stream, Gyeongsangbuk-do, Korea

Water

Bottom structure (%)*

St River Water Water current River

. width (m) width (m) depth (cm) (cx ﬁs) M S G p C B type**

Riffle area 100~ 150 10~30 20~50 31 - 5 20 30 40 5 Aa-Bb
Pool area 100~ 150 80~90 20~150 5 - 10 10 30 40 10

*M: Mud (~0.1 mm), $: Sand (0.1 ~2 mmy), G: Gravel (2~ 16 mm), P: Pebble (16~ 64 mm), C: Cobble (64 ~ 256 mm), B: Boulder (256 mm <) by Cummins (1962);

*k River type: by #] 5 (1944).
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Fig. 1. Monthly changes of the air and water temperature in the Jaho Stream at Imgo-myeon, Yeongcheon-si, Gyeongsangbuk-do, Korea from

March 2010 to June 2011.
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THEE 22 Fell Al MAska 9lgler, Eeiw
o7 wa2A £5 P5¢ 2ok s A NI »
AR e} FHUAIAd ] XL gl om FH B A sled
S E Phragmites japonica Steudst Im}w] Persicaria
thunbergiizt FR-3174 L33 QIS B2 F2] 3o
AR 2eNE A Rz B %D A9
o},

NAAS) femske 20119 199 FC2 A4 Heko
™ 6YelE 20°C o] 22 A3}r] Alzbsed 8o 28°C
2 BAL o3 s AlRslvh(Fig. 1). $-E4ka%
<+ 84~156mg/L2 ¥|xH FE3HA veht A AR
7ol & vehtor SioldeEr 72~86% 20104
59 ol F Fvlshe Ags vyt

s e

2) SMEHZE

5z MARAGNA A EHE JFE =
ARt A (Fig. 3), & 35 83} 18Fe]%len, o) F A=
£ FZAY Zacco koreanus (240%)9 1 1 Loz =

317] Pungtungia herzi (19.0%), 7VEN Squalidus gracilis
majimae (14.0%), Ev}A} Microphysogobio yaluensis (10.6%),
o Bl el e (7.3%), 54n|Fe] Niwaella multifasciata
(7.1%), A Coreoperca herzi (4.6%) 2] 4o|gi=} A=A
¥ o] F F g 7522 #8] Coreoleuciscus splendidus,
VBN, ek}, gAY, Q2 3], 7125 Cobitis
hankugensis, 4 3%8], WA FAN  Pseudobagrus brevi-
corpus, 9}-5-7| Silurus microdorsalis, A7}A}8] Liobagrus
mediadiposalis, X, TAF2] Odontobutis platycephala 5-
2oz A %2 767%S WA sy, BAL A7
FEN7] IF A5 mAFANG A5 IR 2%
sich. &= aREe) EBAe g A9 AEALE 54
= 71Ee] He ASrh w2 (A3 9}, 2002) B 2AIA
£ B I4E FAEE 76.7%%2 A veld Aoz
A o] FAF £e] B F - AR el 1A
313 glom WaE 2ol glo] o]F3HH Q] £t st
FEelal, JAY L2 RE A4 A fAGTE FF
Heol {3 #Fe] Hon &t Avt WHERE A 8
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Fig. 2. Relative abundance of fishes collected in the Jaho Stream at Imgo-myeon, Yeongcheon-si, Gyeongsangbuk-do, Korea from 2011.

Ao} H4E Bol7] Wi Ao AE

3) &SA|7|

dEAZr| o] B5A71E A A g $20] 10
Coloz Sep/he 49 X31E] Pulee] £ oA
et &gslr] AlEbsloe) o] & o] Alg Er1glel o}
2t g B5E Mooy} e 20 11°C o] 37} HE
119 F508 537 shinlege] & o &
o7} 4FE& ek wEb 517 44 3E 109717
oF TVREE Yeld T 4577 119325 3974x] o 57
47 vefydel (Fig. 1).

u) 2]t 7o FA7)E ARk MAshs S
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12°C oA 5 & 3985 109712 = 5712 1Y 2%
Y 349 F7AE 4572 vehd, IS5 3 el &
A7 98 v e o {FEH fARI e 29 A
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Fig. 3. The diagram showing the microhabitat of Koreocobitis nakton-
gensis in the Jaho Stream at Imgo-myeon, Yeongcheon-si, Gyeong-
sangbuk-do, Korea. Arrow: water flow, lines: water depth (cm), Sa:
sand (0.1 ~2 mm), Gr: gravel (2~ 16 mm), Pe: pebble (16 ~64 mm),
Co: cobble (64 ~256 mm), Bo: boulder (256 mm <), Hibernation ha-
bitat: A (pebble+cobble), Main habitat: B and C (pebble+cobble+
boulder).
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Fig. 4. Comparison of riffle area (A), pool area (B) for habitat of Koreocobitis naktongensis (n=20) in the Jaho Stream at Imgo-myeon,
Yeongcheon-si, Gyeongsangbuk-do, Korea from 2011. The diagrams indicate the mean (horizontal line), standard deviation (retangle) and range

(vertical line).
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Table 2. The sex ratio of sampled Koreocobitis naktongensis from
the Jaho Stream, Gyeongsangbuk-do, Korea

Year ~ Month  Female  Male Total Sex %>
ratio
Mar. 2 1 3 0.50 0.33
Apr. 3 0 3 0.00 3.00
May 37 115 152 3.11 40.03
2010 Jul. 27 35 62 1.30 1.03
Aug. 18 22 40 1.22 0.40
Sep. 24 20 44 0.83 0.36
Oct. 11 19 30 1.73 2.13
Mar. 8 6 14 0.75 0.29
2011 Apr. 9 2 11 0.22 4.45
May 22 113 135 5.14 61.34
Jun. 42 19 61 0.45 8.67
Total number* 176 162 338 0.92 0.58

The critical value for X* goodness-of-fit test of equal numbers of females and
males (1 df) at 95% significance is 3.84; *except for May 2010 & 2011 catched
by set net.
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Fig. 5. Monthly change of condition factor of Koreocobitis nakton-
gensis during April 2010 to June 2011.

Table 3. Total number of eggs of matured female in the Koreocobiris
naktongensis from May 2011

N Total Bgdy Ovary GSI Total w nltl/lriigr
0. length  weight weight number

{mm) (& (2 (%) of eggs of eges/

g BW

1 175 355 6.5 183 25000 7042

2 190 40.7 50 123 21,739 5341

3 190 424 38 90 18095 4268

4 190 498 52 104 20800 4177

5 195 427 5.1 119 20400 4778

6 195 493 35 7.1 15909 3227

7 200 49.9 9.4 188 30323 6077

8 210 420 7.1 169 23667 5635

9 210 454 8.0 176 29629 6526

10 210 519 438 92 20870 4021
Average 196.5 4590 5.8 132 22,643 5109
= £1132  £520 £188 +£437 £4629 +122.1
7| 093, BakF7) 102, C. elongatoides 1025 Rod o« 4
o1E @S sepelsh vigs dehgod 2%

0.58, C. taenia 0.77, =7} 0.65, Z27] 0.75, A =Z0]3¢E
0785 X 31E o] Xjo]lE Wt} (4, 1978; Robotham, 1981;
A3} o], 1984; Z1xh 17, 2005; %) %, 2006; ¥, 2007; Bohlen
et al., 2008; &} W, 2009). 39 A=A7E Z2AEE=
201043, 20111 59Yol] o2} Aoflr] Zvl (4 x4mm)e A
5hed AR A F 270A F Gl 2774A, 7]
1907 2 4271o) oF 7wl Ziaf ghgkom AlulyE 7042 o}
ey} o] 22 Asp= AlRkA7le] gkt Ao R e
Abekgl & ARRSE QA Eolx|al A2 Al ol Al
o] Fedalr] wfo ghdshvh, A8 > TAMZ] W
A Aol A3 37 2

3. M| |

Ad5A Zel el AlRZIE R ew A8 #lst
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1:1

A % 23 ooz FsE A4 10mm o4l
Qoirg dldom wikE MHPYE 2

©
w2
B 49N ARt 2hEE ¢ 4 9lev

{1.0

s9e A
Tl 66 s} 746 B Skeke AFE o
ehic (Fig. 5). 3 59 F4E 4 e G A

o] 1}Q 3= 7o) HFH7)
S kRl o] o ol AAEA e AHoE 1 Fe
2 v JEA e ‘77ﬂﬂ AN 5YRE] 6971 o,
59 oAl 64 27} AlATIQl Aoz A o] v
Z22 17~20°Coirh. ole} 2L AWRMAZIE Cobitis:2)
220 (6~7%: 7 5. 2006), HHEAN (6~8Y; ok W,
2009)0l Bl#] wmh=m, Koreocobitis%:2] A 3v]4E] (5~6

;4 2007)2k W]l A, Iksookimia—’h"] Holgs) (54
73 o], 1984), FE7 (64; 71, 1978), 571 (64 2~64
F4 5 7.2005)7 okbe) Aol nefeh TG A
e ARDIZIE s AaAE AN A4 £ E
2 s 5 $Hsdor T A0l

AArsl 7t 69 o) Fell e A

il

2

4. Zebp

kbR 719] 59 Fwolla 69 Zoll AR A %
Aol 175~210mm Hwﬂ 107449 2345 A 2
2, AAG EapE 15909~30323/ .0 H 22,643
+4 6297H°3§}(Tabk 3). ek HAbe] 2 A LS
orow, Cobitis2] &2/ Hd 1288+583 (474~ 2976
7} =, 2006), BHFE7] 809 (257 ~1.206; s+ H, 2009),
Koreocobitis22] A 3n]7e] 1,365 (439~ 2,950; ¥, 2007),
Tksookimia®2) FE/N 1271 (986~1683; 41, 1978), H4t
Z5 329 (142~878; 713} o, 1984), dx 2402+944
(1455~5405; 23 32, 200570l wlsl] 53] B3kl vl
wabx| Misgurnus mizolepis (8,500~ 13,500; # 5, 1992) 5.
ol wrorowd w|i2] Misgurnus anguillicaudatus (16 430~
40,000; Uchida, 1939)e} v]&atelvt. 3 o) Al% g £
2= 51170 (324~ 7047 2. m]FebA] ] E&H4 500~ 600
Miget vigatedeh (A 5, 1992). FE<l M3 e] s} 1)
Ete] B o FEgpTt B °H’r% A8 fA 2] 77
7b A Fak o] A7) Wiial e wekEd

Bozo) A&we oy dgtageln, AL A
0.87+005mm=EA B 3E7) C. ch0134 (0.9+0.02 mm; Song
ef al., 2008) 3 v]58)ln, 2502 (0.98+£0.10mm; 4 5,
2006), v}4rel 2} (1.1 mm; Uchida, 1939), Aasgel (1104
0.08 mm; 7}, 1978), FurEs2] (1.11+0.09 mm; Z], 2003),
Al ze)72a] 8] (1.1840.09 mm; ¥, 2007), oz o] (1.32+
0.12 mm; 234 7, 2005), ¥-<bE7) (1.3540.08 mm; 3} o},
1984) Bch= zkgksr, EnkEs) o] (0.76+001 mm; 2k W,
2009), o] 7ebA) 2} (0.82+0.06 mm; 7 £, 1992) Bvl: =
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Table 4. Percent composition of the stomach contents of Koreoco-
bitis naktongensis by frequency of occurrence, number, wet weight
and index of relative importance (IRI)

Prey organism Number weight Occurrence IR IRI
(%) (%) (%) (%)
Arthropoda
Insecta
Ephemeroptera
Baetis fuscatus 0.2 0.1 8.3 103 001
Labiobaetis atrebatinus 1 03 333 1099 0.14
Caenis KUa 2 0.3 333 11.99 0.15
Ecdyonurus dracon 0.8 03 33 107 0.13
Diptera
Chironomidae sp. 74 61.6 92 57412 72.02
Ephydridae sp. 18.2 317 67 21421 26.87
Trichoptera
Ecnomus tenellus 02 54 8.3 4502 0.56
Eumalacostraca
Isopoda
Asellus hilgendorfii 04 0.3 17 55 007
Crustacea
Branchiopoda 3 * 50 3 0.04
Alona BAIRD
Copepoda 02 * 83 02 0.002
*:<0.001
A vhebete.
5. A1
Az ) A BAG] ALEE D7 90~ 168 mm
Apole) 12418 A% Ashi= Table 45} 2gkeh. # o] 4

&2 3}5Aro| B (Ephemeroptera) ol 3= Hwuls}FAale] H

Baetidae, ‘F-2}3}F4 o] F Heptageniidae, S5 ] 8154k o]
Caenis KUa § 4%0]¢] o, d 5= (Trichoptera)o| 4=
G2 Ecnomus tenellus 1% 0)¢ic}. 3b2] & (Diptera)ol A]
747 (Chironomidae) ¢} 5-7}9}2]§ (Ephydridae) 2%

w, 1 9 E7HE (Isopoda)el] EH#|F (Asellus) 1%
(Branchiopoda)el] %288 =% (Chydoridae) 1%
(Copepoda) 1241 7oz vepdc) d5A) 70| 32e
P vl A gskn 9y AN F24
Ashe AR B Hgle Aew FYEHe
F7h Shlegont wwel ko] vjusto] ol

ES,
{o

1

NN
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ﬂyﬁmm

o bt B orlf b0 = o
1o ;
A e oo
B

L)

s E F AaTFE 2%
(%0)9) FHNNE, % *ﬂOVHE— AR 74% (%N), 355
W)E 2Aslsien A 284 %<42(% IR])
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